The influence of protein and interfacial structure on the self-assembly of oriented protein arrays.
These results demonstrate the complexity of factors that impact the self-assembly of protein arrays via the specific binding to receptor-functionalized interfaces. Both the composition and colloidal properties of the protein and target membrane surfaces will affect the protein-surface interactions. However, different structural features control the interactions over different distance regimes and with different consequences. The long-range interactions that control the adsorption kinetics are sensitive not only to the charge on the target surface but also by the topological charge distribution on the protein exterior. Short-range repulsive interactions rooted in both the protein topology and in the membrane structure, by contrast, can significantly alter both the rates and strengths binding. Consequently, the effective design of self-assembling protein arrays must consider not only the recognition interactions that drive such self-organization, but also the details of the micro-environment and their impact on molecular recognition events.